Study Design: Clinical trial. Purpose: To evaluate the effectiveness of a multidisciplinary group-based intervention on improving pain and disability among Iranian nurses with chronic low back pain in Tehran, Iran. Overview of Literature: Although low back pain (LBP) is one of the most important health problems, the challenge remains on how to find an effective intervention to reduce pain and related disabilities. Methods: Overall, 136 eligible nurses with chronic mechanical LBP were classified into two groups. The intervention group (n=66 participants) participated in a physiotherapy educational program (for 120 minutes) plus a health educational program based on predictive constructs of the social cognitive theory (for 120 minutes). These interventions were delivered by a physiotherapist and a health education specialist. The control group (n=70 participants) participated in a physiotherapy educational program (for 120 minutes). Disability rate, pain severity, and back pain prevention behavior were measured initially and at 3-and 6-month follow-up visits using the visual analogue scale, Roland-Morris Disability, and Nursing Low Back Pain Preventive Behaviors Questionnaire. Data were analyzed by SPSS ver. 16. Results: There were statistically significant differences between the two groups in the main outcome measures immediately after the educational program and at 3-and 6-month follow-up visits. Preventive behaviors of participants in the intervention group were improved at 3-and 6-month follow-up visits (p<0.001). The mean scores of predictive constructs regarding LBP preventive behaviors in the intervention group were improved after 3 and 6 months (p<0.001). Finally, in the intervention group, pain severity and disability were decreased significantly. Conclusions: This study showed that a multidisciplinary educational program intervention can be an effective approach for reducing LBP and related disabilities among nurses.
Introduction
Low back pain (LBP) is a significant health problem responsible for causing pain and disabilities worldwide while also being responsible for considerable health costs and missing work days [1, 2] . A previous study has shown that LBP that has persisted for several months or years is often associated with psychological and social problems [1] . This suggests that chronic pain is not successfully managed by a single strategy, such as physical therapy. A previous study has shown that behaviors commonly associated with LBP, such as sick leave, fear of movement or injury, and inactivity, could be prevented/improved through planned educational interventions [3] . Workplace health promotion programs are commonly considered as strategies for lifestyle/behavior improvement that lead to improved health-and work-related outcomes and cost benefits [4] .
The social cognitive theory (SCT), a health behavior change theory, provides a comprehensive and wellsupported conceptual framework for understanding the interaction of an individual's behavior and environment that influences healthcare providers' behavior [5] . Constructs of SCT include knowledge, outcome expectations, outcome expectancies, situational environment perception, self-efficiency, self-efficacy in overcoming impediments, goal setting or self-control, and emotional coping, which can all predict health behavior [5] . Because of the biopsychosocial domains of chronic pain [1] , a multidisciplinary approach is expected to be an effective strategy for managing patients with chronic pain.
The authors questioned whether a multidisciplinary intervention, based on SCT, would be more effective than a monodisciplinary intervention, such as physiotherapy, which is commonly used in countries such as Iran. Nurses are very vulnerable to chronic LBP (CLBP) [6] . CLBP and related disabilities are important occupational injuries found in nurses [7, 8] . Because it has been estimated that 62% of Iranian nurses suffer from LBP [9] , we selected the nurses as subjects for this study. The purpose of this study was to compare the clinical effectiveness of multidisciplinary group-based SCT intervention to the monodisciplinary intervention of physical therapy.
Materials and Methods
The Ethics Committee of Tarbiat Modares University approved the study. The statistical sample consisted of nurses with chronic mechanical LBP working in Mostafa Khomeini Hospital, Tehran, Iran. For sampling, the hospital wards were randomly divided into two sections of intervention wards and control wards. The nurses in each section were not able to communicate with nurses in the other section. Then, the nurses with LBP from each section (intervention wards [n=136] and control wards [n=140]) were recruited. The eligible nurses who agreed to be assessed and signed the consent form were included in the study. According to this procedure, 66 nurses in intervention group and 70 participants in the control group were finally included in the study. Fig. 1 shows the methods used for sampling. The inclusion criteria were as follows: 18 years of age or older and suffering from mechanical LBP for more than 90 days. The exclusion criteria included spinal surgery within the past 2 years, congenital abnormalities in the spine, and pregnancy. Furthermore, each individual who suffered from self-reported inflammatory spondyloarthropathy or a tumor in his/her spine was excluded from the study. No physical examination or para clinical tests for diagnosing chronic mechanical LBP or other exclusion criteria were conducted.
The participants in the intervention group participated
The hospital wards (n=14) in a multidisciplinary program that was conducted by a physiotherapist and a health educational specialist. Through the educational program, the physiotherapist educated the participants on the performance of specific exercises for LBP and complying with the proper ergonomic posture of the vertebra during daily activities in a 120-minute session. The health education specialist educated and conducted the health educational program based on the predictive constructs of SCT, such as emotional coping (30 minutes), environmental perception (30 minutes), self-efficacy (30 minutes), and self-efficacy in overcoming impediments in the working environment (30 minutes). These educational sessions were conducted using group discussions, role-playing, and package training. For both groups, physical therapy was performed in a 120-minute session. During the session, the physiotherapist educated participants of both groups on healthy postures during daily activities as well as appropriate back exercise training. The program for the intervention group lasted for 240 minutes, and the program for the control group program lasted for 120 minutes. Both groups were followed for 6 months after the intervention. All nurses in both groups received reminders to follow the intervention. As all the nurses were eligible and working in the hospital, none were lost due to follow-up because of a lack of accessibility. Fig. 1 shows the CONSORT diagram of the participants' selection.
The data were obtained from the demographic characteristics questionnaire, the Nursing Low Back Pain Predictor Questionnaire (NLBPPQ), the preventive behavior questionnaire, the visual analogue scale (VAS), and the Roland-Morris Disability Questionnaire (RDQ). The data based on all these questionnaires was collected at baseline and 3 and 6 months after intervention.
The VAS was used to measure pain severity. This instrument is a psychometric scale for subjective characteristics that are reported by the respondent. When responding to a VAS item, respondents specify their level of agreement to a statement by indicating a position along a continuous line between two end-points of 0 as no pain and 10 as severe pain. Thus, a higher number indicates more severe pain. The validity and reliability of this instrument are reported in a previous study [10] . The RDQ measures restriction or lack of ability to perform daily activities. The RDQ includes 24 items, which are related specifically to physical function and are affected by LBP. This instrument is a health status measurement scale, designed to be completed by patients to assess physical disability due to LBP. Patients completing the RDQ were asked to place a check mark beside the statement that applied to them on a specific day. The RDQ score is calculated by summing the marked items. Thus, the score of this scale ranged from 0 (no disability) to 24 (maximum disability). A higher score indicates more disability [11] . Translation of this scale into different languages is available, and its validity/reliability is well documented [12] .
In this study, the Iranian version of The RDQ was used [13] . The NLBPPQ was used to measure predictive constructs of the SCT. This instrument was developed based on the SCT and the existing literature on work-related LBP. A final 40-item questionnaire categorized into seven distinct groupings such as self-efficacy, score range (7-35); knowledge: score range (8-40); outcome perception, score range (8-40); self-control, score range (6-30); emotional coping, score range (4-20); self-efficacy in overcoming impediments, score range (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) ; and environment, score range (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . The internal consistency of the NLBPPQ, as assessed by the Cronbach's α coefficient, showed satisfactory results with an alpha ranging from 0.75 to 0.85 for each concept and 0.83 for the entire questionnaire. The intraclass correlation coefficient of the NLBPPQ also was found to be satisfactory, indicating that the questionnaire had good stability. In this instrument, a higher score indicated a poor condition. The development and psychometric process of this instrument as well as its validity and reliability are reported elsewhere [14] . The behavior questionnaire was on preventive behaviors, such as maintaining a healthy posture of the vertebra while performing nursing duties at the worksite and caring for patients. This questionnaire includes 13 behaviors and scored from 0 to 39. A higher score indicated a better position.
Results
A total of 136 participants were available to be contacted for a 6-month follow-up to complete the study. Table 1 shows the demographic statistics of the studied participants in both the intervention and control groups. Fortynine participants (74.2%) in the intervention group and 50 participants (71.4%) in the control group were female. Table 2 shows the comparison of the predictive constructs' mean scores of both groups at the initiation of the study and at 3 and 6 months after intervention. Furthermore, Table 2 shows the trend of changes in the predictive Mann-Whitney test. Values are presented as mean±SD.
a)
Time and group interaction constructs' mean scores over time in each group. According to Table 2 , all predictive factors related to preventative behavior in the intervention group were significantly improved after 3 months in the study (p<0.001). There were no significant differences between the intervention and control groups at the 3-month follow-up in terms of emotional coping (p=0.10). However, the mean difference score of the two groups regarding this predictive factor was significant (p<0.001). The mean score of preventative behaviors, pain severity, and disability of the two studied groups are shown in Table 3 . According to Table 3 , the pain severity of the intervention group was significantly reduced from 4.11±1.50 at baseline to 3.76±1.43 at the 6-month follow-up (p=0.03). Furthermore, the disability was decreased from 0.08±3.45 at the beginning of the study to 5.97±2.53 at the 3-month follow-up (p=0.003). The repeated ANOVA measures showed a significant difference in the intervention group for all predictive factors based on constructs of SCT (Table 2 ). Least significant difference tests showed significant differences between the mean scores of predictive constructs at the beginning of the study and the two follow-up visits. In spite of the similarities between the two groups at the beginning of the study, significant differences were shown between the two groups at 3-and 6-month follow-up visits in terms of predictive constructs. The interaction between the groups and time were significant for all the predictive factors (Table 2 ) and the primary outcomes (Table 3) .
Discussion
This clinical trial investigated the effects of multidisciplinary cognitive and behavioral therapy on pain reduction among patients 6 months after the intervention. In this study, the multidisciplinary group received education from a physiotherapist and health educational specialist; thus, more strategies were provided to the intervention group than to the control group. Previous studies have reported that a study was eligible for inclusion if the multidisciplinary rehabilitation intervention involved a physical component and one or both of a psychological component or a social/work-targeted component [15] . It could be argued that the observed significant pain reduction and behavioral change in the intervention group was related to cognitive and behavioral therapy based on SCT, which was added to an educational program conducted by the physiotherapist. The lack of an effect on pain severity in the control group may be related to the lack of behavioral change associated with the absence of predictors of SCT. As demonstrated in multidisciplinary cognitive and behavioral therapy, the general self-efficacy of the participants as well as their ability to overcome impediments in the working environment were improved after 3 months of intervention. Therefore, it might be argued that the be- Table 3 . Mean (SD) of primary outcome measures at baseline (T0), at 3 months (T1) and at 6 months (T2) and results of repeated measure analyses variance in both studied groups havioral improvement in the intervention group was due to an improvement in these SCT constructs. In the current study, self-efficacy was the most important predictor of LBP preventative behavior. Similarly, previous research showed that online psychological intervention improved self-efficacy and reduced disability in people receiving multimodal manual therapy for CLBP when compared to that in patients receiving manual therapy alone [16] . Therefore, it can be concluded that the multidisciplinary cognitive and behavioral therapy investigated in the present study could improve the selfefficacy of the intervention group and lead to a behavioral change. Self-efficacy has a significant relationship with the prediction of improved patient functioning and reduced reports of pain at the 6-month follow-up assessment [17] . In a study on the theory of self-efficacy in overcoming psychological obstacles to increase physical activity, it was revealed that self-efficacy also promotes the reduction of psychological obstacles to physical activity [18] . In the present study, LBP predictive factors, such as environment perception and emotional coping, were improved as a direct outcome of multidisciplinary cognitive and behavioral therapy based on SCT [19] .
The success of this intervention program may be the result of the continued motivation of the participants to perform the recommended behavioral change aimed at reducing LBP. In addition, the participants in the intervention group were encouraged to change their workplace behavior and reduce obstacles in their work environment. However, the participants in the control group who were trained on healthy behaviors and proper exercise by physiotherapists could neither cope with the behaviors in the workplace nor overcome obstacles. A recent systematic review verified that cognitive behavioural therapy (CBT) reduced pain and disability and improved the quality of life compared to no treatment and other guideline-based active treatments for patients with LBP [20] . Additionally, the results of this study are supported by the CBT programs described in previous studies [21, 22] .
The important secondary outcome measures of this study were that all predictive factors (SCT constructs) for LBP preventive behavior were significantly increased at 3-and 6-month follow-up visits. However, no significant effects on the primary and secondary outcomes were found for participants in the control group. This study showed that the disability of the participants had significantly improved with the multidisciplinary program compared to that with the physiotherapy educational program alone. Therefore, it is argued that multidisciplinary treatment based on SCT is much more effective than a physiotherapy educational program alone for decreasing LBP severity and disability. A lack of social support is evident in Iranian worksites. The success of the present study may be due to the social support provided to the participants during the research that impacted motivation and led to more significant results.
There are confounding factors that could be limitations of the study. In this study, there was no data regarding other treatments such as medication, physical therapy, or any other treatments participants may have undergone before participating in this study. This study was a selfreport of participant perceptions rather than an actual measurement of observable actions. Most variances at baseline were significantly different between two groups. This means that the conditions at pretreatment were different, and the intervention group who were participated in the physiotherapy educational program plus a health educational program based on predictive constructs of the SCT were significantly worse than the control group who were participated in a physiotherapy educational program at study initiation. The more significant improvements of the intervention group may be interpreted to be the result of selection bias as the intervention group included those who can be influenced more than the controls by intervention. Although this limitation can be considered for future studies, the data from follow-up visits was much better in the intervention group than in the control group, likely to be related to the multidisciplinary intervention. Although there was a statistical significant difference in pain reduction between two groups, we should consider that this improvement or difference might be not clinically meaningful. However, this is very controversial because it is unclear that such small reduction in the VAS score is clinically meaningful. This issue should be researched in future cost-effectiveness studies.
Conclusions
This study showed that multidisciplinary educational program interventions can be an effective approach for reducing LBP and related disability among nurses. However, confirmation of the results of this study is recommended through additional studies with a larger sample of nurses.
